A considerable number of reports dealing with adrenal changes associated with liver cirrhosis have taken almost no notice of the venous communication between adrenals and liver. This venous relation, however, is conceived to be significant in exerting a vital influence on the adrenal circulation and function as a whole. The human adrenal venous system is different from that of dog in the following features (Dempster 1974 ); 1) the presence of an emissary vein, 2) the muscular content, and 3) a venous communication with the liver. Sasano et al. (1971) have demonstrated the above venous communication in the right adrenal gland. This study concerns postmortem microvenography of the adrenals in cases with liver cirrhosis, in an attempt to throw light on the adrenl-liver com munication with special reference to changes in the adrenal venous system.
MATERIALS AND METHODS
Materials were the adrenal glands obtained from 6 patients with liver cirrhosis within 3 postmortem hours (Table 1 ). All but one with alcoholic cirrhosis were associated with splenomegaly of about 300 g and ascites of over 1,000 ml as undoubtful evidence of portal hypertension.
Other 6 autopsy cases without any of these pathological findings were used as controls. In cases with portal hypertension, the adrenal venous system was modified in different manners depending on the duration of clinical courses. In chronic cases, the periadrenal veins, showing prominent vascular arborization, were linked with many intracortical veins which run vertically to drain into the central vein (Fig.  1) . As compared with the original corticomedullary and emissary veins, the intracortical veins were numerous, particularly in the ala and the tail of the gland (Figs. 2 and 3 ). But each individual vessel was thin in general in contrast to the thick periadrenal vein. In the right gland en bloc with liver tissue, the venous plexus between the liver and the adrenal was conspicuously demonstrated by detailed tracing of venous communication between the liver and the adrenal parenchyma (Fig. 4) .
In acute cases of portal hypertension with shorter but severer clinical courses , veins passing vertically through the cortex showed no increase in number , while the original periadrenal, emissary and corticomedullary veins dilated abnormally (Fig. 5 ). Frequently they enlarged 4 to 5 times the size in controls (Fig. 6) . The dilated emissary veins, which were linked with the periadrenal veins, formed occasionally a ball-like darn in the cortex (Fig. 7) .
The findings in the adrenal venous system were generally more conspicuous in the right gland than in the left. The evidence for communication of blood flow between adrenals and liver was first obtained in the dog by Donath (1957) , who demonstrated that a fluore scent substance injected into the adrenal appeared in the portal vein in the liver. In the human adult adrenals, the right gland usually intrudes superiodorsally into the liver and the parenchymal fusion may occur, though rarely, between these two organs without any intervening capsular tissue (Dolan and Janovski 1968). Shdanow and Ssapin (1968) observed that the network of adrenal capsular veins was drained in two opposite directions: one into veins of the diaphragm, loin, kidneys and retroperitoneal tissue and finally into the inferior caval vein, and one through veins of the spleen and pancreas into the portal vein and directly into veins of the hepatic capsule and parenchyma. In our present experiment, the contrast medium injected via the right suprarenal vein entered into the central veins of the hepatic lobules contiguous to the adrenal. Blood flow from the adrenals to the liver: Since the discovery of the emissary veins, it has been known that the medullary and central veins can partly drain into the capsular veins. Moreover, direct venous communication between adrenals and liver has been verified particularly on the right side. Thus it is quite likely that various adrenocortical and medullary hormones enter directly into the liver.
However, there still remains a question what proportion of the adrenal blood can flow into the liver. For drain into the liver, the venous pressure in the adrenal central vein must be higher than that in the portal system. The blood flow from the adrenal to the portal system in the dog was only possible when the drain into the suprarenal vein was blocked (Donath 1957) . In human cases, the pathologic conditions that cause the block of drain into the suprarenal vein are extremely rare.
Blood flow from the liver to the adrenals: Venous blood in the adrenal capsule from the zona glomerulosa or via the emissary vein from the medullary or the central vein will naturally flow back toward the central vein when the venous pressure in the capsule rises above normal under some pathologic conditions. The capsular portal venous communication will play a role of collateral circulation in cases of liver cirrhosis and other diseases associated with portal hypertension. These changes in the adrenal venous system were observed more prominent in the right gland than in the left. The reasons for it are probably explained by 1) closer topographical relationship of the right gland to the liver, and 2) more direct venous flow to the inferior caval vein from the right gland. Accordingly, the right adrenal plays more significant roles in collateral circulation of the portal vein than the left gland. 
